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Abstract
Background and Objective: In calcareous soils of arid and semi-asid regions, knowledge of phosphorus (P) forms can
be instrumental in optimizing the use of chemical fertilizers and reduding theik detrimental effects on the environment.
The aim of this study was to compare two methods of surface and rface lication of different levels of triple
superphosphate and organic fertilizer (manure cow) on th s of inorganic phosphorus in the subsurface layer (30—50
cm) of the soil.

Materials and Methods: The research was conducted as @ randomized complete block design in a factorial arrangement

subsurface (30—50 cm) for four years under field ¢
were taken from the 30—50 cm depth.
Results: Inorganic phosphorus formwxietermine using the sequential extraction method, and available phosphorus

s. At the end of the fourth year of fertilization, soil samples

was measured by the Olsen method. Rhe results showed that in both fertilizer application methods, with and without
organic matter, the phosphorus fracti
superphosphate (TSP) notably incr

inckeased with increasing fertilizer levels. Application of 600 kg/ha triple
available phosphorus in fertilizer surface (41%) and subsurface (42%)
application. The results alsoMadicateditiiat in the 30—50 cm soil layer, only subsurface application caused a significant
increase in labile phosp luding water-extractable P (by 70.4%) and NaHCOs-extractable P (by 78.3%)
compared to the control. In contrgst, at this sampling depth, surface application of TSP led to an increase in moderately
labile and non-labile P forads in the soil.

Conclusion: The result this study demonstrated that the fertilizer application method and knowledge of inorganic
phosphorus‘ fractions can provide a yaluable tool for determining phosphorus availability for pistachio plants.

-
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atter, P Availability, Pi fractionation, Saline calcareous soil, surface and sub-surface application.
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Table 2. the manure fertilizer analysis

P total C/H C/N (@) H C N EC H
(mg/kg") (%) (%) (%) (%) (%) (%) (dS.m™) P
1010 5.39 9.44 43 4.2 22.67 2.4 2.12 7.6
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Table 1: Physical and chemical properties of Pistachio soil in 30-50 cm soil layer

Sk sl S5 Sl g, Sldae
Soil properties Measurement method Value
Soil texture Sandy loam
Sand (%) 63.51
) Hydrometer (Bouyoucos,1962)
Silt (%) 26.23
Clay (%) ‘10.26
Soil bulk density (g/cm3) (Grossman et al, 2002)
pH (1:5) pH meter (Thomas, 1996)

EC (dS/m) (1:5)
Organic matter (%)
CaCO3(%)
Available P (mg/ Kg)

EC meter (Roades, 1996)
(Walkley et al, 1934)
(Shahbazi, 2020 a)
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Fig 2. Comparative of fertilizer application depth (surface and deep) on P fractions in fertilizer different levels
TO: no fertilizer, T200: 200 kg superphosphate triple in hectare, T400:400 kg superphosphate triple in hectare, T600: 600 kg
superphosphate triple in hectare.
(Bars with similar letters are not significantly different (LSD, p < 0.05).
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Table 3: variance analysis of P fractions in fertilizer surface and deep application

Slag e Gl 6;\ﬂ a5 Sl @tﬁ
Mean square Source of variation
Residual-P HCI-P NaOH-P  NaHCOs-P  H20-P  Freedom degree
*10206.06 484817 *210.62 572.80" *5.69 3 255
fertilizer ™
622941 5493.59"  T17.94  F124786 061" 1
18392.67° "6336.27  147.66" 516.40" ¥5.08 1
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2.63 1.10 4.74 2.56 2.01 -

Coefficient of variation

CMA)‘:L;\M | fu\&)-w)écﬁdl.d}.c]a.u} &J:‘M;MUHSJ*
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Table 4. variance analysis of available P in fertilizer surface and deep application
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Fig 3. Comparative of fertilizer application depth (surface and deep) on available P in fertilizer different levels
TO: no fertilizer, T200: 200 kg superphosphate triple in hectare, T400:400 kg superphosphate triple in hectare, T600: 600 kg
superphosphate triple in hectare.
(Bars with similar letters are not significantly different (LSD, p <0.05).
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Table 5. the correlation between Pi fractions and available P
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